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Abstract 



PROBLEM TO BE SOLVED: To provide a semiconductor device in which erroneous entry can be easily 
recognized by a user when a test mode is erroneously entered. 

SOLUTION: A test mode discriminating circuit 31 inputs an external command consisting of a chip -select 
signal/CS, a row address strobe signal/RAS, a column address strobe signal/CAS. a write-enable 
signal/WE, and the like, while inputs memory address signals AO-An. And an external command of the 
discriminating circuit 31 is a mode register set command, the circuit 31 discriminates whether an illegal 
pattern of a normal operation test mode of external memory address signals AO-An is inputted or not, 
and outputs a discrimination signal SGX. A test mode control circuit 32 switches signal lines LO, LI 
based on the discrimination signal SGX, and inputs memory address signals AO, A1 to an address 
buffer/register and a bank selecting circuit 12. 
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[1**311] T^xht-h't^Xi^hU-Uf^CltSr^l 

-S-iOW^HIKta: l-f-A h^- h'xy h y -co«i*n{c« 

■>T . HuieilJf^* -Ycr>o t,'J,-:^ < h — :><7)||)f^(c 

IS. 

mriBiijffliiHisiJi, mim^m^izimLxmtmi^'e- 

[i»*ja4 ] if *]a2X{i 3 \.zim.(n^w^\,zii 
5 ] 2XJ4 3 t:i^c^)ifi#fi^S{ct3 

mmm^mt. x:fjf-^i:mc^x:^f-^izxiitii 
[ imm 6 ] m^JM 2 x{± 3 izimcTi^i^imizti 

in^m7 ] msm2xii 3 i,zim(^^mi^mm.i,z)6 
cr>^u-y ^m^iim^<^x:fjT~^tm>o&ttii, ^x- 



C »*:«! 9 ] 2 ~8 <0V ^-ffl** 1 (cieKc?)^^ 

[ msm 1 0 1 it*5 2 — 8 c7) I ^-r^ti^ 1 {cfB^ioafi 
mi^mmzi3\,^x . mmmmmi. m^mizmi^^ti 

nriE^f-X h ^: - H tCX y h U - L 7t .1 i: Sr^ftl 

1 2 ] 1 1 \,z^<mmkmmzii\■^ 

X. 

•fe;t^/\c7)Ti?-irXSt^x-^<7)Atfl:'J^#tfS!lf^^:- H 

cox'h*). 

f*:$ia. 

im^ 1 3 1 iii*« 1 1 xf4 1 2 i,zim<7)^mi*^^ 
msm 1 4 ] ft^Ji 1 1 ~ 1 scov^-m** i izmt 

cr>^i^mm.izi5\>^x . 

im^mi 5] is*Jii i~i 4<?Dv^-m*>i(ci£© 

frifiii^Ji 2-1 0 >-rii*^ 1 ijZMim Lfz^a^m 
<^^m\3i^imt. 'tmm\3imziriLxmM^-^'7m 

a« 

in^^S 16] r H kXA:»J. t3-:^^*^^>cO;<^ D 

^'^mn^m^mm.co'rx h=t- \^<7)t:ibcomwcco^ib^ 
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[iS*« 1 7 3 IS^ 1 6 fclBiiso^SI^^StcjSV^ 

immm 1 8 3 1 7 ^z^(r>^^mimmz}5\>^ 

[ 1 9 3 1 6 co^i^mSizis V ^T. 

mffiiS^ 2 - 1 0 <7)V ^-fixj!)* i izSM Ltz^f^mm 

I m^m 2 0 3 msm iixtna izsdMco^i^ 
mzt3\,^x. 

mMm^m i — 9 <7)»,^m*^ i i,zimtfz^mwmsco 
mmmu^mz.. ^(7)mm^mzMLxmBi?^'?w 
co^^ j^Tyy-m^i>zM-^\,^xm5^Mttc^imm 
commzm-t^ o izLti:: t irmkb-rt^imm. 

[i**:^2l3 7':^h^-VI,z:iiyhV-LfzZbi: 

ma-t^m^m^b. 

^<r>m&mmzj: fx> f y -cTymnzm 

mmii^^- F^^fi^$ii:.g.fv:a^>co«rra$rfi-Bf-rs 
^mmb ^ri^tti^b ^mkbi-t^ii^. 

ixmmzm^-thbbi:,i,z^ mwL(^^i^^ibhtifzi&^ 

^h-t<r>^ ^j-^')W^9-yi-^x}mLfm. f-xF 
F i,zaiy F U -fSf J^HIKS ^ftfec: t ^m^b 

[00 0 13 

•5, »t<«±7'XF3'7:xH*<A^;§it«.i:7";^Ft- 

F i^zw^-t^^ummzm-th t s . 

[00 0 23 

<^Byt#ac07^x F;t)^'=?T^^fC7^X Flc-&*SL./ct><?)!6« 

X. m^mmmm^'rxh^-Yf,zL. ^m<Da-7 
> F^f'-^^^i^^stcA:'? Lx^m(/)T-x hA-mff 



[0003] 

[^BB*i»i^LJ:di:-ri.PS3 tci^T', 
€ES:JDxTxXF^:-Ftc-t-|.:6rft(i. x-^N-yW 
V&^miii-t^f.zMzmVj:m^i:'£^b'ti> i: i: t 
i:: , ;3iJ^|iiSS*<f-;^ f cofzubtS-fizmm $ ixT v ^ 

■mmx-h-yfc, -^ZX\ x>'^•->'^^«E^^ft;^.•C, i 

— r*^fffiffl t =5rv^#gtc^r F ^i^loT 7^;^ F F 

*tLT^sEffl«0»±Sril^LTOS3vyF (v>*)«9)S>f 
i;-;{f;P3-7>'F) Srf-XF^:-FA.c7)X^FU-3-7 
>-Ft L, -eco-f y-;<fVl^3V>-F$-lt-:)t"-fXF^- 
F{C-^-|.t<7)-C*>^, 

[0004] SDRAM (Synchronous Dynamic Random 

Access Memory) ^FCRAM (Fast Cycle Dynamic R 
andom Access Memory) ^<±. i^^^ n y ^ is^dzMM 

Lx9mmmib-(i>m^^iihi-yy°-tu^hm^^. ni-^ 
tfi(mco^m^<7)m^'^hitiz ionvyF^^st 

CO S D R A M^lCJift f-;^ F ^ - F (C-ri. t LT 

Ji. ^ yT-bi^:? Ffi^^c7)#fi-^(0ffl;?i^iD-y: (i't.as 

3vyF) f-^-FUi^'X^J'-b ;/FnvVF (MRS) 

Offl^^-^i^-ltfc-r -1) i: 1 1> (c . ;>< ^ 'J r F 1/ Xff -f-AO- 
Anc7)ffl;^i^i?1i-lc: J: -? T#S<07"X F F ^B^-t 

[ 0 0 0 5 ] pai-r.S. i: . SDRAM^Wi^-Fl^i^' 

-b .y F 3 V y F fc ;^ ^: U r F PXfi-tAO-AncOffiP^i-^i? 
-ifiitcJ:'), T^XF. -fe/Pru-FcoSft?^ 

mmco^m'fX F^- F*»'-b •/ F i 3 (c:=3:r)TV^ 

[000631^, Ft- F$-«fe^S^:to(J5;'( 

=tVTV]yXm^^(y^^n<^m^'^i:>■\tli. ^N'-XF^ft. 
CASV-f X^^v-i'^tfOt— Fl^i^'XrJ'-fe y F3vy F 
cOiUf^t- FiS^{C«ffl $fl.l.^ti;TF^ >^ft-^A(>- 
An<50ffl;^^-&t)-ti-$:}eJtT^^$tLl->^, 0, ^«7^ 
X Ft- F Sr8«i^-r i. 7t4^)tfD;^ t U T F l-Xfi^AO~An 

(^y-;y;wN°^-y) ^<mm^ti^. mtn. ^ty 

T F Uxm^Mb^ t U T F I^Xfi^A8*^'*CH l^'s;!^ 

(iEii§ia<7)<i^) co^wiT-xFt-Ft^o, ;<ty 

[00073 t*^l,^*^'^>. CtfOSDRAM^Sr^SJL 
tJUTIi, >'X7^A±cOSDRAM^cOA:^]jffi^c7)4t® 
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[0 0 08] :i(DXoiZ^miZ-(V-:^)l'^-7yVtli 

f-hmt^mti^ti^^tiz^j:*) . ^cr,mmz%-:s^m 

[0 0 09] ZtHzMLX. r^hO+Wi. J--if*> 

X'ii. i^^m&i^mmiz^i€txni A^mm-ti-tz 
x-h->x. ^^^} ^)V<r>n^m^i-m.mz Ltzws^ 

[0010] m-ox. :iffymnmmi.<r>TX v^- Yt>^ 

«l66t)fcxyhy-$ix«^. ^{4. SDRAM** 

^ffiffltcA^T L4 ^-Brm*^*)-?. . ^<r>t.t.mmm^z 
i}-^nhfifzWC'mm^tiMnt:iti,z^j:'o . sdra 
[0011] *^Bj{4±ieraja^s-»?w-rs/c«>{c=sr§ 

1fiWkr> Txy h ^)-'^fifzmz\i:3,-^i}^hm^^zvm 
[0012] m2<7)^H3(7)aWJ4. T^X h^- h'*<Ko 

[00 13] 

i;, mmmmt^<r)^xv'^~Y^m^Lx\^h-':>(r) 



[0014] miSim2^ztmcr>%mt.zxmi. w^mss 

xStXr-:^'OAaJ:J3 i'ktsWi^'i:- Yifimfr^mrjiT 
X F F fcxv F - L;t t imitt b , ©J»Isl 
SS{±-?-(Oi}f^^:- F<0 d *>^i^^ < fc t-ocoHf^lcRI L 

I.. 

[0015] mi^mizim<r>^mizxtni. -^^m^ 

x&iXt- cOAJt!:^ Sr-^triJlf^ F*«^fi=^«g^f- 
X F F tcxy F U - L/t i i: Sr^»-r i: h t tc, 

[0016] mim4 ^z%m<r>%mzxix\f. 
ifif-xv^-Ykzx.yy^j-Lfzz.b^mn-ti,}!. v\ 
fflnasKi^ ^ u r F u xim^mm^ ^^jtyv xm^ 

[0017] wm5i,zim<m,mzxix\i. m'&m, 

mm^itK-h^-'^^^<r>K1^i'-'!'\,zx\,t^-)iT—S' 

[0018] fS«iS6 {iieSScOl&BBlc iftJf , f 
*5T-XF^-FtCX>'FU-L/tit^^tt-r.|.i:, ©J 
fflHISSJin vy Ffi#S:ff&£7)3vy Ffi^lc^H-ri>. 
IB^7tcieil<0^BBtcJ;ix{f, WSEI&j&f-rXF^- 
Flcxy F L/t^ i: t . ©IfflHelSStiSt) 

[0019] iS^«8{cieSJ«5&Bj{c WSIelgS 
^^rXF^-Ftx^-Fy-t/S^lfcSr^ltt-t&i:, U 

mmmmi^i-x^f)^tih^:hT—$'cr>^^x\iim 
[0020] m^m9izimco^mizxtii^. m^m^ 

ififX F F (cxy F U - >! ^^^-fh t . m 

mmmim^mzwi^^ixhmmmc^m^mzm't 
mi-^\o\>ztm<7Mm^zxix\i, n^m,ti^y-x 

Ft- Ftcxy F U - L?ti i: t . ^IfflHsIB 

[0021] m-m. 1 1 tciB«ico^BJ{citi{i , -7 
lHl»«ifl^llllS**rF^XA^l. rr7-ir*>/^,<;D;/t 
-fe;^^OT:?•feXSt^'x-^cOAtiJ:'3S:•^tf^^)f^t- F 
ifimx^^^j:y-x Ft- Ftcxy F U- L/v:C: i: Sr^^ia 

■thh. f ^-^mmi^xv^fi-YtiWT^^xmmi 

[0022] if*JS 1 2{.ztm(^wn^ziiixli. fij^s 
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[0023] n^m 1 3 tcK^io^Bfltc i^ijf , w^ni 
[0024] wm 1 4 ^zws^<^w^\.ziitni. v\^m 

[00251 1 5 {=iB«<0l6BBt iiUif. ipJ^EI 

ss«B5ie^ Ltz^^m.-^ff)m^^zmrr. 

[0026] iS*« 1 6 {;:iB«o?feHjtc , ipj^isi 
txybU— tS, 

[0027] WsRJl 1 7at/ 1 S{,zW&<r)%m^zi:fi 

■ft. 

[0028] 1 9 fclB««^^t iixff . W^lHl 
[0029] »^«2 0(Cie«J<7)»BJ{c ifajgui 

[0030] a*JS2 1 {c|e«<7)^Hfl{c iilJf. W^HI 

fzibcr>mrS?:ifm-th . 
[003 1] 11^:^2 2 tcieSi^O^HHlCiilJf. ^J^Hl 

mimwL(^7'^ h }^(ofzi^mc<^^iif>^>b^iifz 



X. ■n^mmm&(oj'i^^^i:>ixfz^ ')-ij}vn^- 

h^:-Htx>-h!;--rs. 
[0032] 

^im^wizMmtLtzm i ^ijsjg® 1 -04 

izu^xm^nti. 

[0033] m4ii, f-xh^-vmmimx.fzSDR 

AM (Synchronous Dynauiic RandoaAccess Memory) CO 

yU'v9mX'hh. mA\,Z}i\^X, SDRAMlti, 7 

0. y^;'\'y7T 1 0. Hx 3-^5^ 1 1 . TKPX 
A'-y7r/U-xX:J'&/-vy;?-feI^:7 MUKl 2, I/O 
^--jry^y y y/WJ^^ 1 3 . SOffllff^^ >y f-HIK 1 

4, ^-KPS/X:7 1 5, n^AT Kl-'X;*'^^:^' 1 
6 . /-N'^i? OffldllS 1 7 , 1 ffldISS 1 8 SrWLt 

[0 0 34] X. /N'y^OfflHSSl?^^^^^^:?!^;!! 
881 8rt{c(i, vb ^x4^(^ieg$^tfc^^:y-b;P2 

1. o'>T3-iJ^2 2. -b>xryr2 3&y^n^AT 
3-;r2 4S:^tf^^:U-fe/W7'o-yi7 (ll4T'«i, 
U-tr;P7'n-y;5'2 5a, 2 5b, 2 5 c. 2 5 dcOPJ^S^ 
-t) br>'r/-byx>'N'>y7T2 6S-*LTV^ 

OtO, SDRAMlli, -7M)^'XttC^^U-fe 
;l'$-ge?iJt?t-feyPvMii!'X (nriHlS&) Wk<r>f<' 
V^n-^ (@4T'«i^N>^'0ffl(Hl8&l 7t>'N'yi?ifflliI 
K18) lc^iil$ixTV%&. ^<r»<,y:;m,z^m:Mz 
■fe;PvbUi?x«i, $^>tcM5:co;<t>J-b;l^2 Id^on? 

t»J-fe;U7'a-y?'2 5a, 25b, 25c, 25d)^ 
>r2 3S:*-ri.. 

[0035] ^D y^A.y7r 1 ot±, ^mm^f>^ 

jJ'O-y^^A.y^r 1 OJi, ^'O.y^fi-^aKtC^^ 

v->T s D R AM 1 ^mm-h^m^mzmm ^^v^m 

^CLKl^rfitJ^-rS. :?o.y^A.y7r 1 OJi. 

rykfl-^CKE$:3vy Hr3-:J^1 1, THU-X 
>''?-y7r/l--i^X:i'&>'^y^'-fe^^'MD]gSl 2, I/O 
7 r/Uv-'X:? 1 ^\,zmkth , 

[00 36] a-ryvT^-ri Hi. ^mmm*^^^ 

/RAS, n^ATH^XXho-yfi^/CASat^ 

7^ h-^^^-r/i-fi^/wE (ijiT, ^n^bA^j^^is 

1^5, #fi-^/CS. /RAS, /CAS, /WEO 
r/j atSra^fi^SraL, -e^^ffiJijEf^aofl-^ 

^i?)i1-gP3 vy h'(7)«.ffl[*ig*t|*ig»3 vy H t LTSiJffli 



!(6) 000-243098 (P20 0 0-2 4d^ 



^LT, $fJfflIft-^7 y^llI8Sl4{i. m^^ixrz^ 
^r? V y H S: 5 -y f- LTv'N'y:? OfflHIS 1 7atX^N'>':?' 

[00 3 7] rh'UXM'-y7T/'^>''X^&^N'y:?-fe^ 
Sri'hgP;^^ 'JTHl^Xfi-^tlSltlc-r-l.) i:L-C*-H 

mmx'i,i. ^ t; r F u-;^fi^Ao~Anc^s±flfh'-y 

VN'y^? OfflUJSS 1 7X{±^N'>J? 1 ffllUSS 1 SiOi^^-f ix*> 
l-:>SrSS?f So rKU;^ft^Anc7) Tnj {i^-fcf 

[0 0 3.81 I/Ox-:J'>'< x7r/^>''X^'l 3{i. 

1 3{i. ■?-<7)'r-^fi^DQ(h-DQn^A*7^-^ft^ 
DQO^DQnt UT^n'^^ OfflESg 1 7 . ^n'^-^? IffllUgSl 

3{i. >'N>^'0fflIBI8Sl 7. ^N'>'^'lffl|IIg&18*^ibT 
-^fi^DQO~DQn*Jfit*^§iXi, . I /O^-^f^-j 7 r 

1 3{±. -!-cOT"-^fl^DQ0'-DQn5:tii:t)x- 

[0 0 3 9] ^r-HWi;^;^:? 1 5{±. 3V:yHT3-:?' 
H (MRS) T'J>€.B$tcai:^§iXTV>Sm;<^:UTK 

<?DA-x hft^riS^-Ti.^co^'hgp (rtgp) UT^'^ 
::^^I■f•AO— Anffl;^i-^ini:{i, l^«>Jt— !f{cJ^LTffiffl*« 

[0 04 0] X. ^-FPv-'X:?'! #87^;^ FO 
X^-byhnvy KT'S) r>Tl^gP;>< ^ T H UX«^AO 

^mMmr>>{^)—^)Vf^-9—yt\t. #a<o-fxht- 

[0041] -eLT, t-KP-i^'X:?! 5twt5<,^T{±. 



^ ^ y T H Vxm^hl t t y T K l^Xfi^AS^O 2 otc 
^-Cf-Xh^:-H$r^^L. yTHUXft-^A 
7, A8$-^<fl!j<7)^^: y T H V xm^\,zm^y^'^X'f X V 

vxm^ki t ^ y r H ^xft^ASA^^^fc h kvl-co^ 

[0 04 2] ta!oT, t-HUi^'X^J' 1 5ti, (^ISP^V 

yYh^^-Y\y-JX9-^yV^-7yYX'h->Xt\^>^'^ 
y r H W-Xft-^AO— An*iT-x V<r>fzibcr>ftb^>!bt:M^ 

^<r>-{ ^)-:ff)vn9-yx'hh'^. ^(^f-xv^—v 

i)'^V-=JX^\,Z^-vV^flh. -etT, ^-HL'j/X^l 
5(i-e<^-b -y h$iX/ST-Xh{C)St/if-Xh^:-Hft-^ 

xh*«||ff$iiSC:i:{c^r-l,. 
[0043] 35Ar Kl^X^t^y^ 1 6{i. TFl^X 
^N'-y7T/P>''X:^'&>'N'y:?-b^:?MI]S§l 2*>^>(*lgP 
.X^yTHPXfi#A0~An3&{fit*&$n, ^OTHl^Xfl 

[0 044] <J:C. ^N'y^OffllelSSl 7tco>,'iTittBJ-r 

s. isi, >'N'y^offliiiKi 1 tnm^^mmxfmmi^ 

■th^<y9 iffldlSSl 8c7)«Bgat^l8flgtcov>T{i. Si 

[0 04 5] ^N>i?0ffl[lIS51 7(i:. ^ty-b;uyo-/ 
^'25a, 25b. 25c, 2 5 d|*F<7)#;<^:y-lr;^2 

1 1?)?-'-:? ^r-eix-fix-fe yxr yr 2 3 (:T^;?»aj-r. 

^Utf. ;<^:y-fe;P7'o-y:^2 5 atcfcv^T. n'>'r3 
— 2 2 {irtSP;-* ^: y T H l^Xft-§-AO~AnfcStJiB'r S V 

iy^'/vmiitLxm'i\<z^\m'o^mth. h^ax 

3-y24{i, 1SgtC7)-feyxr>r2 3{C«j#?fL/ix 
-rf^rti^f y h|5lB#(cjiit>;-r-5./iii6<7)3 7i>.^m« 

[0046] hryT/'-feyxyN' y^r 2 6{±, x 

jV'f—$'^'f—9J^x^irLXw\%ll/0^—^j-\-vy 
r/Vi^X9 1 3tCtti:'37-'-:J'fi^DQ0-DQni: LTtt*^ 

■f-4i:-5tc^oTV'>|>, X. hryr/HryxyN'.y 
7 T 2 eti. 7-'-^»#ji^?i^(c<i. I /of-^}^-/ 

yr/Vl^X9 1 3*^^><7)^N°^WI^T-:^'T'^[>-I>A:^7-' 
-^'fi-f-DQO-DQnSrgttlX "9 . ^: y -fe/Pyo y "C 
J!ffll^tg^:fi-^t=>''v>y 7 r y y^UT^o-K/P-r-rJ' 

[0047] X. SDRAMKixXh^r-h'^ailHlSS 

gP3os-*L.-cv%i,, f-xh^-K^jajiiisigps 

0(cov^-Cfi£oTiKBB-r-l.. xXN^:-I<g|Ji}[lISSgP3 
Oti. T-x ht- K«^I1ISS3 Itf-X ht- HMfflHD 
K3 2fc5:*L-CV^S. 
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[0 04 8] iaU::t3V^T. ht- h'WSEIgSS 1 

37ATFt'XXhO-rfi-f-/'CASSlX5-f b-f ^- 

[004 9] X, x^^ht-HfJ^IsIKB TYV 

fc , la 2 (c^-r J: 3 (c. h ^- FW^HIK 
3 mW^ISims 1 a. ll2fiMK8P3 1 b 
&tA'm3fiJS[BlS5g|53 1 c^^TLTV^^, 
[00 50JS^iai^»2fl^|lIBa53 1a, 31b 

SSSI53 1 ctctii:^!^!.. -^r. »2¥iJ«|5Igfa53 1 b 
;t^£0|g2fl^fi^SGX2S:m3W^lHlg&gB3 1 ctci±}:fj-r 
[00 5 1] m3W«III8SgB3 1 cti, 9V^^m^^^V 
KSC3 1 cti. mEHW'OKTJSIlfJ^ft-fSGXUCI&g 

m3fijgiiissiEP3 1 c(i, i't-gK^^ yrKi/xfi^ 
[0052] :m:tmmTii. msm^mmis i c 

r^t^-Cf-XF^-FSr^aj^L. UT FP^ffi^AT. 
A85-^< T FW-x^i-^f; J: 0 7-:^ FcO«5i*s^J«§ix 
?^>t;:l¥^l.i:, x;^F^-F¥'J^I5ISS3 1{5, 
^^r'JTFl^^fi-^A?, A85:l^<TFUXft¥(CJ; 
a«c^i6f^*ifi=;b^i-g. ( Hfif ^lig^ ) x A F F T'S> 
-eLT. T^XF^-FW^IIIS&S 

[0053]tfl!r>T. H U'^/l^cOSS l fiJ^ft-^SGXl*>'!±J 
^) $ il-C V ^^rV . X(i , H V^)V<r>^ 1 *iJ^ft#SGXl 
*^ati:;fj:$n^iBfT-*>-5TJi«»f^*s||fif«rtg=5rx^ Ft 



BtlCti, 7^XF^:-FW^lHlK3 l{iH^'s;K7)i|aj^fg 
■^SGX$-^L^(,%. 

[ 0 0 5 4 ] OS 0 , T^X Ft- F*>MK3 1 {i. A 
:>7b-yPl~P4*>f>cOfi^ (^-hgpnvyF) *it-F^i^' 
;^:J'-fe-7 F^-^^-FT^-jT, A^)f>'PAO— PAn*^<i>tfO 
(5'l-a;<tUrF^Xffi-^A0~An) *^SWilf^^ 

T'S) h t m^-fh t . m^mm^mm^m^T-x f t- 
F i,zxr>tz ^co H u^ju^yfii^m^wm s w^nisi 

gP3 1 c|*ItCT^^$il«jt§^t|>J;3{C^-5TV^^. 

[ 0 0 5 5 ] , T F ^Xfi-^A0~AnOffi;^^;b-y: 

*irF^X;^'>y:5'T-XFcOii^{C{i, TF^X^'>>' 
^r;^ F{iii«i?5iftf^3&«fi'^ri5ii=5:v^xx F t- F5:<0 
X\ HK;U(7)fiJ^fi-^SGX«<5'y^$iX^V%<, 

[0056] — -fe/l^ru- F £0i*«^agi(30 J; 3 {c 

?hSS*^^r Fl^xA:*!, Ti^-b;^, -kfUy'—^^coxHii] 

mcommK m^(^mmt^<mt^mx'ffhti^xo 

Ft-F (ii^»f^7"XFt-F) C7)*^tc{±, Hl^K 

[0057]$ msn^m^Ms i c asu 

f^rx Ft- FtcA-o/ii'£OHW^Pco¥ii^fi#SGX?r 

^D-y^m-^CLKl) tcll^L-CIXOjiSiil.i'hgPSia*^ 
<J><7)i'hSS3vy F3&<U-F3vy F<Oifi;?i^i?-li-c?)fi^ 
fiP*>, m3^iaj^IBlKgP3 1 c{±. || 
2fiJ^|I18SSS3 1 b*»;J>cOHK/PcO||2fiJ^ft^SGX2 
$■#0, 

[00 58] -?-LT, m3«^iii{&a53 1 cti, 

g*»^> £7)?hSC3 V >- F l» - F 3 V >- F T'S) -5 7t B# ( H 
U'<;U«0lS2fiJ^fi-^SGX22rA:*lt/cH#) , mlS^-yf- 
LT V H UKjU<7m^fE^SGKi:f-y^ F t- FfflffiHel 

ss3 2(:ai^j-rf>. Hh-Kfi-crtm^mnsGm^ y 

F'**U-F3vyFT'i5-5-Ct. IgBWglsIKS 1 c 

it. Hl^'^/l^iOWSfi-f-SGX?:^ •yf-LTir^^VicOT, 

H u'^yptofijsffi-^sGx^f-x Ft- Ymmmms 2 

[00 59] O^O, ■r^^Ft-FfMI&S 1«. H 

uK/i-eom^m^sGx^^ -y ^ ttzmE^x\ y - F =?-r 

> FOJ-hSPn VV- F7!P'A:^)$n/c^lCH 
■^x^ai:»3-rs. t«oT, ?hSI53vyF*«t 

-FP>-';^^-fe-y h^-T-yVX'h-^X. TYUXm^M 

?>'rXh=e-Y (mnmi¥r-XY^-Y) Vh^^iz 
U - F 3-7 V Ycm^^-^y Yt^X-^^ilh 

ivmmm^s&my-x Ft- f^j^iiiik 3 2 icas:^i § 
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[00 601 7^;^ht-F0J^[5lS53 2«i. p(^VTV 

m^m (:*mmmmviij( turn i^xm^M, m(o 

<t#^LO, LI) 2rO]O#i.T;<^:'JrFW;?.ft-^A0-An 

SSI 2izXt{^-^mm'h^, :*:mimBX'\i. 

fi-tiSL2-Ln{iflJ0#;C^.iff. yTHl-Xfi^A2 

[00 6 1 ] laSt-JSV^t:, ir;^ht-KMPII183 2 
Ji4ffltfO|Sl~||4 h7yX7r-y-h4 1—44^1 

i^X^8iJ<y9-^l^-?\'H^\ 2i:c0ia(cie^$n/>:;< 

LOa t mSSiilfi^^Ob b {CE^-t-l- <k ^ iCfSft ^>iir V ^ 
i., mi b^>-;^7T-y-h4 Ki. PMOSh^y 
i^'J^^^Qli: NMO S h9y>'';^:J'Q2i:r<i^$tlTV^ 
-S, ^LT, PMOS h9^i/'X^Qlc7)y-h(c(iBrfiB 
y-X h h'W^llIK 3 1 4>cO*<J^<i-§-SGX*>'A^J S 
il. NMOSb9>'i^>^3'Q2<0>-'-hfc«±>f VA-^-lHl 
8S4 5 $r:fr LTfriefK11^SGXAiA:^Sa-S J: o tc^ 

[0062] ^2 Vy>xyr-y-YA2\i^ A:'jf 

igSSl 2 fcco^tcE»$iX3"^;><^ Ur Hl-Xfi-§-A15rA 
:»J-ri.fI^«L12: fc-Vim-i-^lafc mSSilft-^aSLlb t 

^r'-h4 2{i. PMOS h9>'>''X^'Q3i;NMOS h5 
>i''X^'Q4i:Tii^$tl-CV'>^, -etTs PMOSh9 
Vi;X:?Q3<7)y- h{c»i:fgefi|Sft-tSGX*<A:'jS*l.. 
NMOS h5:^i/'X;5'Q4c7)y-h(c:{i^ ^J- ESS 4 
5 LT Hoifif J^«-§SGX*>'A:»3 J: 3 tc^SroT 

[0063lSg3h5i^X7T-y-b43<i, ffiet 

yfflft-^^Lia t firieiiissfifi^i^LOb t cr)W[i,zm.ki^ (oti 

X\<^h.m3\-y>xyr~y-VA3\i. PMOSh 

^ y i'*;^ ^Q5 1 N M o s h 7 ^(16 fc xm^^tix 

V^l.. ^tT, PMOSb^y->'X:?Q5(7»'-MC{i^ 
WN'-^lB]S54 5 2::frLTfJ^fi-^SGX*<A:'3§^i, n 
MO s Vyy'Jx^%<Dy~V{,z\,m^m^S!SitiiK-)i 

[0064] 114 h7>'X7r-y-h44{±. milSt; 

X\>^1, mAhyyxyr—y-hAAli. PMOSh- 
9 y i^'X rJ'QTfc N M O S h ? :x j/X rJ'Qg i: X-m^^tiX 
V>S. -f-tt. PMOSh9yi^'X:J'(J7<?3y-mtJ>f 
W<-:J'I1ISS4 5 i^LXfmm^SGKIfiMj^tl, N 



MO S h 7 yi^'XrJ'QSCoy-MctifilSffi-f SGX*^A:ft 

[006 5] fi!-3T, x;^ht-h'fJ^lHlSS3 1*><^H 
K;^co*lM^i■tSGX*^^^J:^J$i^•C^^=5rV^^^^{i. m 

ai/^5^2 h9>';<.7r-y-h4 1 , 42\i:tyL.m 

SRl/mAhyyxyr-'y-hAS, AA\,i:^yt 
^<rym^. A::^tfypAO*>/i>A^)§iTJt^tyrK 
uxft-^AOti, fa^ULO (b-ydlftWOatlsigUfflfi 

■^Ob) ^'St\^XTYVXJ^-yyr/Vi^X-!'&.^<>y 

^>A^J?ii7t;;><* 'JTKl^x^i^AKi:, fl-^ULl (b'y 
ffllftWlatlsiKlBlKI^Llb) 5::f)-UTrK^xy?-y 

[0 06 6] T-Xh^-Ffil^|l]!l§3 lA»tf>HU 
'<;i^ofl^ft^SGX*>tt5:i3$ii-Cv^|,^{c{i. is i atA' 
miV^yxyr-y-y-Al, 42ii:tyL. msR 
IfmAVyyxyr-y-VAS. AAli^y-t^. 

<^^. A:?3fypA0*»<^A:^i$ii)t^^ urFv-xft 

Mm^milh^'frLXT]<h-XJ'^yyrXU->'x^& 
j^y^^-ku^'hm^i 2i>zx^^tii<. X. A^jtryPA 
l*>A>A*$ix/i;><^:'JrFbXftW{i. fi^HLlco 
tVfflfi^mia&Vfi^itLOcOlHlSlffljm-^^Ob^ ^ L 

2tcA^3§iil.. A::^t^yPA0«'4.A^J^i^-i. 
u TH uxm^mkX:h\^yPMi)^^X:h^tLfijt 

i^i^x^&^^y^-tu^ hm^i 2i,zx:fj^tii>. 
[0067] ±si<r)J: 0 tclflRL^tT'X Ft- F 

miiim^^3 0(omiz-y\.^xmM-tt. i^x^^a 

WMi±h±iftimz . la^WlcA:^ fypi~P4l;t- 
FU'i'';^^'*"/ Fr7vyF#^-^S4:i:i>{c, A:»Jt^ 

yPAO~PAn{C-fX F^— FiOTt^^iO^ U— y 
t , SDRAM IJit-FUi-';^:? 1 StCJ: 
OxXF^-FlC^S. ^crymm. SDRAM IJi^i?) 
f-x F^:- Fc07tJ6<7)^ *J'~i!flW<:!f-y<r)'fy^iZ^-^ 

KTXh^mf'ti. 

[0 0 68] <I<5DB#, tgS?ixyt:f-XF^:-F*^', jlS 
IM^T^;^ F F<!0 1 ^X'h?>miif-iifl^yi^-h(^7S 

n^mk<r)TXh^-\^ti-tt. SDRAMKi^^ 

'9-b;i^2 1 <DMf^mmm<^VKi:M^com&X Ojtvtt 
ffiS-AD;cTii?S£0»f^2rffd^<, «Pt^i'l-g|53vy F 

ai>^^^:i;r Fi^xfi^Ao~-An?r#o. -^r, T-;^F^ 

- F^J^SJS 3 1 tiH WJ^fl^SGXSr 7 y ^ 

';-F:ivyFOA:ft^#-?. 
[0069] ■fe;Pr^- Fc?5Bft#ag|{i, ;<^'0-^)V 

hu- F3 vy F<7)M-SS3 vy F tsgpinai-r^^ y -t/w 

2 1 ?:ffiS-ri>^* y T F UX^-f-AO— An*5 S D RAM 
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[00 7 01 'J-Kn-7>'Kc05'l-a53V>-HA>A:t]$tl 

f-Xh^-K$iJWIlIS&3 2{±lgl5itX||2V5>' 
X7r-^'-h4 1, 4 2^3l-7§-ii-, mSRX/mAh 
yyxyr-y-h43, 4 4 -J-LT. 
x;^h^-H$)JffllIIlS&3 2{i:A^Jb->-PA0*-4A^J$ii 

7r/^v;^^&>'^'>^'■fe^^'^llIi81 2CA^J$-ii- 

S3!)«f§^-I. ^ y -fe;!^ 2 1 <?5r H UX<0;>< ^: y T H U 

-s, -?-«oig«. -?-c7)iaat7t;'<^yrF^xfi#tc»-:f 

^-r & ^ ^ y -feyp 2 1 c7)rt§*<a^!(Lai $ Ltz rts 

[ 0 0 7 2 3 LT, -1— r*i-H i^XrAmiiSr^t 

tJ' 1 5(?)7"XF*-F{iy-fe-y FS^i. SDRAM Hi 
a^iOHif^t-Ffc^r.!.. 

[ 0 0 7 3 3 (84, ^ic^sDRAM 1 ^msiiimmiz. m 

ISA^J e yPl~P4 , PAO— PAnlcf-X F3V>-F$rA:^L 
-Clill<0rXF2:ffd*^tc{i, -r-^^rSS^tfi-r^^t 

y -fe;k£7)T F y #^5^ .1 1 i}mmm':>x\'^i> 

fzi^. ^com'omt?:^gS.LXmti:nd ZbtiiX'^m 
10074] iJecOi SDRAM 1 

( 1 ) ^mmmmx-ii. s d r am i icrx F FW 
^mSS 3 1 RX/t-X F FMfflEIK 3 2 Sr^tf S t^X 
Ft-F«?ft5|5l8&g|53 0^S{t^, ^tX,7-Xh^- 
FfiJ«|MlSS3 H-T, il5^'0t!lf^*^tT*)n?.jiffil»f^r 
XF*-F*^i:a*^J^L, -e^OxXF^-FtfJ^L 
fzmz y - F 3-7 y F*^^ Us^^WfCH K/l^cTjfijgft 
■^SGX5:ffi:>3-rS, xXF*-F$lJffllll]SS3 2{i, <I^0 
WSft-?-SGX{C|£?gLr T F PXft-^AOt T F I^Xfi-^A 
1 i: 0§;Lt: T F U-XA -y 7 r/l^ i/X^& 

^N'y^-feW^ FHISIl 2{CA*UT, i1-gi5^S*»^>*&S 
t:^cTF^Xc7)^^:y-byl^2 1 i:{iS^r5P<*y-b;P2 
1 cof -:5'2:S?^!15-r<fc d l<z Lfz. 
[00 7 53 fi!-5T, TJi, ^JI8L^(*I«i:fflaL 



«)f^ (-te;l'7'l'-Fco«M(^M^cOTXF^-F-Cii) 

[0 0 76 3 JL— ^^^i^xf/^lijIKSr-Bfljo 
Tlll/i:*>±(f 0 , SSirr i i: J: o T, 5feiOffl 
mz^ t7t-fe/P7V- FOaft^lieiiOirX F^:- 
FT'OiM^cO^ffliUFS^flS . y , ^ ^ y ■b;P2 

[0077 3fi!o-c, y-fe;k2 l<0^rt[fi]fl:ffiSCift 

( 2 ) ^mMm(^'fxh'&- FW^msss i «i, y- 
F 3 -7 y F Ltzmzm^m^x ^ aj^j-r -& i ^ 

CUTt. osy, F3-7>Ftc*-:yv^T#§SL;tr 

FL-Xc^y^ y-fe;KCT-^2r«t^3iO%^«i:, ^cofg 
^LJtrF^X(^;><^y-b;Kc»t'aiii.g.. SfoT, 
T F W-XiT)^ ^ y -fe/P 2 1 (Cr- ^ a 
^, jJ:t;-fc7)*§^U7tTFu-x<7)^^ y-fe;i'2 
r'- ^im^m-rxd ^Wf^-cti , y - Fisf^B* 

{C5t{c#§ jiATt'T F PXCO^ t y -fe;!^ 2 1 ii^m^^ti 

ism-t^zti^x'^t. 

[00783 ( m 2 mmmm ) a^yl 
^2msmmi:m5^mnzu-^xmmtt. ^mim 
ma. i^mz^Lfzn-^yi^Ru^rvuxm^izx 

yfXF^:-F (ffl^lWT^XFt-F) (CAof^^*- 
^l^^lSiS^lwMxXF^-FSrjifl^S^fcSrltiai: 

■ri.i^o-c'j>i.. mmcom-S-t. wie 

[00793 05 ii^mmmm(^y-x f*- Fi^?ajiE]s& 

- F^ffiSK^^Sx;^^' s D RAM 1 co«iS&IKH3-r2.y 

[0 0 80 3 l25aOf06tCijV^T, xXFt-F«ia} 
lHlK3 0{i, ^'^vlsIi»5 1$r(i;cTV'«-?.. ^^-^W 
5 7^XFt-FW^lHlSS3 l*>^>«7)fiJ^ft-^SGX 

iSmtciT-X F^- F«^lHlliS3 1 l,zMLX 1 >'t;PX<?D:5' 
[0 08 1 3 f-XF^-FW«laIS&3 ^-iAT-y 

rm^'^pi xti-r^t. tii:)jtx\'^tzHUKfU(7)nM 

qt- F«(Ml2llS3 2»47C«Oji^<7)«®{cfI'jS-rS. 
[ 0 0 8 2 3 X, 7^X F^- FW^mS&S 1 li. fl^fl 
^SGXiJr^- F i^'X;? 1 5 4ctll:>]-r& i a IC^-o -C U 
t-FUi^'X:?! 5(4, Z<r)liUKf\^<r)n^m^ 
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[0 0 831 07(5. rXht-HWSHIS&BlwmB 

m^m^U3 1 ci7)tiiss0-c'S)i.. i^, ^mmmmcoT 
X h^:- Hf jsmiss 1 miess 1 mmmt nmi,z 

SSl~m3W«llIK^3 1 a~3 1 c$:iii.TV^S. ^ 

t T . i^tmmcnW. 1 ZitXI^ 2 fiJ^lHlSSgP 3 1 a . 3 

1 h<r>mmt'm2m'^mnu3 1 b<?5ig2fij^{i-tsGX2 
[0 0841 js^, m^M^$,^z^^-fzibi,z. ^mmm 

[00851 ^1 <oa^f^7=-X h ^- Ko^-f 'J 
<7);>< ^: y r h' l^Xfi^A7~A9. A11*>'H ^'<.;P-cO>'n°:5'- 

;>< ^ U T K IxXfi^AT—AlOA* H 1^ K/Pct)^ - y -f 

KTb'PJ^fi^AT, A8, AlO, k\W\{V^}V(n/^-9 —> 

[0 0 86] HVlCfcV^-C. m3!|ajg0Kg|53 1c{i, 

*fCV>^. W^gC5 6{i:. |gl-ll3■:^>•^'IH|S§6 1 
~6 3 t ^ >->'-N-:5'IllS57 1 ~7 3 i:*-/^>li^$ix-CV^ 
y-hgP5 7(±lll— 113 h5V;^7r-3r'-h6 
4-6 6 i:^ >'>^'-:^IHI5&7 4 i:*^<^tt^§ixTl''l.. 
«KpgP 5 8 {im 1 3 ^ y ^I1]S& 6 7 ~ 6 9 1 *^ 

^^ntv^s. ifi:^sS5 9«syri5i»7 0. 

^^itx\^h. 

[0 0 871 i-r, *i|^^5 6lCOV^TS4Ht1-«. mi 

■fyHii]ss6 5x-n^^<n^yYnwhX'h^x. 

^ t 'J T K l^Xft-f-AT—AQ, AllS: A:'3-tS t i i 
>f y/N'-^' iggS 7 1 «rtft- LT ^ * T K WXfi^AlOS- 

A:'3-r-i.<. fiP^, ^l■:^>-KlHlS&6 Hi. fiieiSl^Oji 

[0 0 881 ^tf. ^l^VYmtSWi. w,\crm. 



yr-y-h6 4i:-fi-Lxmiy'y'}-mil&6 7izai:fj^ 

tit, 

[00891 m2^>'h'IIIg§62(i, SX^^'f-iOi-y 
ttthiZ, ^ yz-^i-i^Wim 2^itLX:^^^)TYU 

xm^mi:A:fj'ti>. flP-^, m2■^y^'lHIS&6 2<i, 
[00 90] ^bx. m2i-yYm&e2i,i. m2em 

Sftif^T-x h Y<^^ y -ii)Vny-yi^X-)] ^iifz 
Hi/'<.;i-*>A,Li/'s;H2j5:*>T*':|.ill^iii-^$'ai^j 
-t-?.. lff2•^y^'|HlSS6 2^0til^]fi■^ti. IS2 h5VX 
7 r h 6 5 LTII 2 7 -y ^HIK 6 8 tciti^J ^ 

[009 1 1 m3-fyHlfl]gS63{±, 5A:^3S^cO-^y 
KmSS-C'^io-C. j^^OTYUXm'^AT, A8, AlO, All 
S-A^J-rSi:i: -Y WN'-i5'igK7 3^:frLT^t 
yrF^xfi^A95rA:^-r&. EP*>. m3-t-yF[His§6 
3<i. Huieil3iOiiS»f^T-xN*-H<55^ y-;*';pyN° 

[009 2] -etr. |g3i->-H(llS56 3{±. mScO® 
^f^rx h^E- h'c^^ >J-:^?W'<^-yi)<X:fj^titi 
Hl^<Jl-i^(3LUKMZiL-hTi^htii:fim^-^tii:^ 
■rS, m3i-y V:illg&6 3cO|ii^)^i-^{i. ^3 h^yx 
yr-y-h6 6iitLXm3y'y^mm9 iztii:fj $ 

tit, 

[00931 mz. y- Y^5i iz-o^^xmmft . ^ 

l~|g3 h5y;^7r-y-h6 4-6 6{±. -en-f^t 
PMO S h ^yi^'X^Qllt NMO s hyy=Jx^Q\2t 

X'f(m.^tix\^h, ^Lx. PViosY'yy-Jxi'm 

coy-h(ctt-f yy^-^IIIIfS7 4 S::l>L-cmi*'JSfi-^ 
SGXl *>'A^J $ n . N M O S h 5 >- Q12c7)y'- 
tilijiaiS 1 ^'JSHl^gB 3 1 a*»£>«m 1 WSfl^SGXl** 
A:^$ii.SJ:3t2^r-^TV^&. m.-yX. J'l-SB^S*^'^.* 
-K^i/'X^'-fe-y h3vyFA>'A:tl$n/>:i:#. HL-^ 
;W£OmiW^«^SGXl*s|glW«lllKS83 1 aii^h^ii 
^tlX. mi— m3V'yy xyr-y-h 6 4-^6 Sii 
i^y^tlt, ^c^M*, W.i-^3±yYm^6i--€> 

3<7imm\i. ^ti^tinm-th^\~-m3y"/^m 

8S6 7— 6 9(:ab:^$tiS. 

[00941 Kmz. h'l^ -y 

Ya-7yYtliX-)i^tlX^^tp\^tt. mif<J«lllSSSP3 
1 a ^> H U^)V<^^ 1 fiJ^ft-tSGXliip'ai:?! Sil^UcO 

T\ ^l~lg3 h5VX7r-c5-'-h6 4~6 6«jj-7 
Igl~m3■:^y^-'|HIS§6 1-6 

3 <7)ai:^i<i^{±. ^K^tin^m-t^ i ~m 3 5 -/ ^ihi 

86 7~6 9{caj:fjS^t^V^, 
[009 51 «KfgB5 8{colr^TfKBfl-r-l., ^1 
-m37 y^l5]gg6 7~6 9<i. 2<iO:hy HHSSe 7 
a~6 9a. 6 7 b~6 9 b t 2fflicO^ >>'N'-^'I11SS6 



(ai))00-243098 (P2 0 0 0-2 4d^ 



7c~69c, 6 7d~6 9dS-'eiX'fixiii-'CV^S, 
[0096] ;g-7-yf-I5ISS6 7 — 6 9C0-^>'^'I1]8S6 7 
a~6 9a{±2A:'3lS^^cO-^>'K|IISS-CS)or. -eiX-f 

6 9 c S::fr LT a»coai:'J«1^(3Sfi^$ix-CV^2. . 
[ 0 0 9 7 ] #5 >y f-HIKe 7-6 gcO-^y KI5IK6 7 
b - 6 9 b {i 2 A^jffi^cO-^ y H mnX'h-o X . ^fl^ 
ilffg'7)-f y 7 a- 6 9 aC7)ai:fj«-f-(C^M$ 

tlTt^-i), X, :>->h'l51S&6 7b~6 9bi50f|fi:Sr£7)A:^ 
m- ( 'J-fe-y hA:*jSg^) ^ W<-^|1IB7 55: 

[0 0 9 8] #5>y^|lIK6 7~6 9c?5^y/<-^|I|» 

6 7d~6 9d(±. m-e'ilH5acO-^yHIl!S§6 7b — 

6 9bc7)aJ:'3Sg^tcSi^$il. ^>K(SlfS6 7b~6 9 
b<^aj:^jffi#$:KK$-y-C-?-il-fn9-yf-IlIK6 7~6 
9t7)ai:^ft-^i;LTtii^-r-?.o 

[0 0 9 9] t^-:>T, «-5-y^IaIg&6 7~6 9{±. -^i^ 
7 b~6 9 b^O'J-fe y VXiJf^=f-^Z\\VOV<r) 
#5-y^0S&67~69cr>ai:']*>'Ll/'^;l.cOk 
t^, -^y^'ll8§6 7a~6 9 a^C-?■i^•?■i^ml— 1^3 h 

7 7 r -y- h 6 4 —6 6 S::f> LT L l^A^ypcofi^ 
*5A:*J$iX?.J:. i-yb'llII86 7a~6 9aC0tii:»]ft^ 

IB]i&6 7 b~6 9 bcOai^jfi-^*^HK;l/*>^LL-'<./l^ 
k^r"?, «.5-yf-li]B&6 7~6 9c^m:^3«^l±Hl''v;U 

:5'-<A7-yrfi^STP*iA:^)$n.&^T\ ^y-y^mS& 
6 7~6 9»4HV's;Wa}:^3fi^S:Ri*-f2>. ^-^-yf-E 
|f56 7 — 6 9«4 1 >'N';l^;^(7):5'-f AT yrft^TPAJAiJ 

[0 1 0 0] o^"), #7'yf-lH]S&6 7-6 9{4, «JS 

-f4Sii-si3-^>'h'isiK6 i-es^^a^f^f-xh 

*-Fkfl^L- |nIS^l~Sl3^>-h'|MlS&6 1~6 3*» 

^UT. lJ^)\^7.(r>-9 A JUT yy-m^SiV 
*^X-n^iXhh. #5-y^0lf&6 7~6 9«, Ll^'v/P 

[0101] Iij^jg?5 9t:o(,^TmB^'l.. /r 
l3S&7 0(4#5-yf-IlIS86 7~6 9c7)aj:)jffl^ (ftWfL 

f-mSS 6 7 ~ 6 9 CO^J--^ < k *> t< 1 oAffflftft LX 

[ 0 1 0 2 ] y^N'-rJ'lHlK? 6<i0a}^Jjg^<i|g4 h 5 

yX7T-ir'-h7 8tc«^^<XTV^S. 114 h^y:^ 
7r-y-h78{±, -?-)h.mPMOS h^yv-'X^J'Ql 



PMOS h5yi/'^:5'Q13c7)y-MC{±'r WN'— 

mm7iitLxmm^2m^m^^m<K:n^fi. n 

MO S h7 yi^'X^J'QH^O^r'- h{C{±Buieig2W^fi#S 

GX236iA^J$nSJ:dfc:^o-Cv^S. tSe^T, 

fJ^fi-tSGX2*im2fJ«lHlSlg|53 1 hi3-i^tii:b^tlX . 

ft, ^ WN'-^'I11SS7 6c7)m:'3fi^ (fISfi-tSGX) 
{4, ^4 h7>';^7r-^r'-h78Sr:frLTai:'3StL 

[0103] Kmz. i>v^mm.t^h y - h 3 w h^^a 

:h^1xt£\^(r>X\ m4 hyy:^yr-y-h7 8li^7 

(flSft-^SGX) {4. mAh^yxyr-y-hTSi: 
ifi-LXiii:H^ix^\>^. 

[0 104] 0*19. ^2¥iJSllI?5a53 1 c<4, 111- 

yKtktlcA:»jSnsk. -e(7)^tl5-rsii^#7^^ 
h^-Hi05-y^IlIS&A*H^'<yUc?)|^§?r«^-r&« ^ 
tt, U-h'3V:/F*iA:'3$ni.t. 7-yf-IIISS*^'« 

LXti!,:f}^iXh. 

[0 10 5]^*i-C, ^-(■7m^5 1t>i^. 1/^)VX<7) 

7-6 9f4 y -fe -y h ^nxhuKfV(onmi:9m-th, 

-etT, =g-7yf-|HlSS6 7— 6 9<7)I^^«SLK/UC:^ 
•& c: t J: 0 , H u^)\^(7)m^m-^SGXli L i^^/i- k ^ 

i^LT. ^:-HI--i/-:^^l 5(45fetC-fe-yhtTV^;tr^ 

h^-H^y-te-y h-r-s» 

[ 0 1 0 6 ] i^, m2mMm^U3 1 bcom2WSft^ 

SGX2{4, 1 yVUXCrii^ -iJ^T-y rfS-f-STP^^tB^J $ tl^ 
y -y f-lHlSI 6 7 — 69 cO|*I^*iL ^'<;WC^ ^ tf, ft 

fJ^IlI»^3 1b{4:5'>fAr>yr^#STP$-A*L, H 
A T y ym^Smzm^ t ■>T H ^'<.;l^<7)|| 2 W^li 

[0107] ±ie<:OJ: a tizm^Ltiy-xV^^- K 

:^aiisis&gP3oc7)f^ffl(c-5UTSiB^-r.g.« 

5:j5:fe±tf itBtic, ^mHiZK)) b'>Pl-P4{c^- K U 
j/x^-fe -y h k k i) 

(C , A^) t yPA7— PAlKcm 1 — ^ 3 iOji^f^T^X h 

3&>*^-r-l.k. fXl>^-HfJ^(lI8S3 1<±HK;WC0 
fiJ^ft^SGXSr^ y^-r C:<Oki!, ^-V\y~JX^ 
1 5i>ji^lSf^f-Xh^:-Kk^.|.. -?-LT, ^-KU 
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C0 108]tj!oT. ^wa^f^r^h^-h'A^'CT;! 

i,t^)i-ru-h<^mM.^tmx'hhm-^i>zii, sdra 

[0109] ^LT, 'J- h'3-7i^H*<A 

:»3§iX-&fc, rXh*-K¥!|«IIIS&3 Hi, ^-y^tT 

flSfl-^SGX5r«ife?-tirS. C<7)H ^^;^cr)flJgfl#SGX 
iOM^lciiS^ LT , H 1/ v-'x 1 5 «i5tl::-fe -/hi 
Tlr^3t-f:^ht-K&U-fe-7h-r-S. fi!-?r. SDRA 

C 0 1 1 0 1 <5:cc, iieco J; d t^lfli^LTt S D R AM 1 

( 1 ) ^wmmx'ii. s D RAM 1 i)mm^*>±im 
m^ixxmn<r)mY^iztgMi^-^?>zti}-x'^ t . 

[0111] t¥-5T, et:jj-5 

\^x'<r>m^im\imm^ixh, ^<nm^. ^^^j-^iv 
2 iff)nmmm^z^9Sipm\i^ixtzttx'%m>'f 

tcffiffl Ll^lt <bfT.T ^ ^ U -fe/W 2 1 <0»ifeS:M< S t 
[0112] ( 2 ) *||J6je«-Cti. ^ 1 HSfi^SIt 1^ 

mm'^3 2\,m^'rt. m-ox. mimmmmtmm' 
iz. tf{i. i-mbf.if'Hmtnmvx^^i.zk^^^ 
i,ztmLM(:>f}-i^mmx'mm^j:^x'm^ (-fe^i^rv- 

X *)mmzmM-t?> z t t^x-^ h , 

[ 0 1 1 3 ] i^, ^f^mmx'\t. w. 1 ~ii3<^a^i6 

■thXoi.z LfztiK fib^ibtc 1 <?Dil»llf^rX h 
[01143 (IS SUSfeJ^JB ) mzi^^^^^mt Uz 

m3mmmm^m9--mi o^z^^xmm-t^. 

[0 1 1 5] *IIS£}^®tSg2IISfeJi5®i:|ai«{C. 



xmm&-^mzm^^^x^i-~^3cn>mnw^x 

- h'*^A>*^'^s$ixi. t cot Lxmm-ti> . 

[01 163 laSfi. 3js:SI*©^®<OSDRAMie9«|^ 

Kf jgiais 3 1 {± , ii\-^^m.t^ f - >y r-b 1^ h fi-f-/ 
cs, o'?rKi'Xxho-7'^i#/RAs, 35Ar 

Hi^x;^hD-7"fi^/CASS,t/5-f h-f 7";H1 

^:-h'Wfeiiisi3 Ki, ^2^imtmmz9[^i^ 

<^.5^gE^ * >J T 1^ Xfi-^AO-AnO 0 ^: 'J T 

H l^Xfi-9-A7'-^All*Jtt*&$nS « 
[0 1 173 xXh*-h'fiJ^I51S§3 1{i, HQtc^-f 
idt, lgl«^lHlSia53 1atm4fl^llISII»3 1d 

^^Lx^^h. ^imm.(^^im'm^U3 1 
^ 1 mm 2 mtmmcom i fj^iassgp 3 1 a t iii tfii 

lfJ^fi-*SGX12rl?4¥iJSIlIS5g|53 1 d(caj:'J-r^, 
[01183 mAPl^Wim^S 1 d{i, m 1 «^ft-^ 

xiawse^ ^ u T K ^■x^t-^A7-All $r AH-r . a 
1 onmAm^m^^s i d5riKBj-ri./i*^<7)ii|g§0t' 
251.. HI otc^-Tiotc, :^mmmc^m4mMms& 
^53 1 d{±. mi^2mmBmx'mmtfzm3m^m^ 

gK3 1ctt3V>T. >'^N'-:5'|BIg§7 7aifSg4 
X7r-y-h7 85:^BSL, y THIK? 0 S::^>'KIHI 
S&8 0 C=S!MLf^^*«ffl»1-«.^itfCJ>-6 , 

[01193 m-yx. ^mmmmcom4n^m^m i 

dii. |gl~|S3 7-y^|filK6 7~6 9*f^-CHlx'</l/ 
fc^r.TV^2,l^;^. ■t>HIUIJ&8 0coai:b{i:LV'<;W 

(Hk^;KOfiJ^(i#SGX) Srt-HUvXrJ' 1 5 
at)f:5'>f-?ISl»5 llcai:'l-ri.o mi~IS35«y 
f-mSSe 7~6 9(5^-^< 1 1> 1 *<LP^;KC^f-^TV^ 
•I.B#W±, :^y^-|l|^§8 0c7)^^i:^J{iH^A^;^<r)^^ i:^ 
mh, ^>'^^'-^IHlS&7 6^iL^"<.;^^7)ai^)^S^Sr 

[0 1 203 .riT', ^l~IS3 5'yf-III{f&6 7~6 9 

gP5 ecO^TcO^ 1 ~m3 FlelSle 1 — 6 3*^^r 

<i:i. llalL^^/l^i::^:^;^^^?)-^. -ofO. mi~ 
m3-^>HIIlS56 l~6 3lc-?-il-fiim-r.?>f-Xht 

- K ( m 1 3 <oa?ff|ftfPxX h ^- K ) ffi^XXn 
^iXfzm^Z. Sll'-m37-yf-IlIK6 7-6 9<7)^T«0 

(UK 6 7~ 6 9 <0^r cOI*I^3!pH V<)Vt V ^ d C i: 
m 1 3 <7)ii^f^f-X f> ^- KcO-< y - 
yif'yts:< 1 1 1 lllA:»JtryPA7~PAii{cl%^L'5rf-m 

[01213 «V%te;iSi:. i'hgp^t U T H^Xfi^A7 
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cow y -:ff)Wi^-y<7)\,^-rtLi}^ 1 *iiSI|&W;3i±-f 

[0 122] C:<7)Ct{i. m.Mt:iLi^±iff.zb^iz. « 
8, 6 9cO(*lWHU-'<;l^i:^4>-f, ^J-yHHISISO*?) 

[0 1 2 3] ta!oT, f^4m^mm>3 1 d{i, 

[0 124] ^-fviagssm, Hufeii2iisfem«ti5i 

iB^fCW^^iimt 1 >''«;Py^<0^'>f i^T•/r^i■f• 
STP$r|g4flJ^Il]K3P3 1 dco^y yf-lHlKe 7-6 9 
{cai:'jt-S. t^oT. |g4fiJS|BIS&gP3 1 d«. 

[0 12 5] ^-)iui^x:S'i 5ii. m2mm&mtm 

{i-ecof-:^ h^:— Y<7yvi^X9i-^ -y h t'SrvU 3 (c^ 

[0 1 26] X, ^-fVi^XSl 5{i, f-Xh^r-H 
c7)^y;^:J'$:-fe-y bL/c4t«(cJ3l^T, H ^'<;PiOfiJS 

^ LT t , H U v-';^ ^ 1 5 {im^SflBI^mc-etO 

[0127] mz. ±M<r>iioi.zm^Lrz. msmm^ 

JS<?) S D R AM 1 0#8!tfc'0V^TWT(Cie^-g. . 

( 1 ) ^tmmizxtiii. xxb^-bw^BKs i 

tclS4«^|lISSgP3 1 d^riSft. RB$tc|fcfe-t^ i i: 

5«-ao7';^b*-b* {mi-~m3^mmi^r-xh^ 
^^^5•ri.lll~ll3-^>-b'llS86 1~6 3tcj;o-c«iaj 



7-6 9 Sr:rt-L-C:>-y b'0K8 0 lziii:h-th XdizL 

[0 128] ^tX. mi~m3 7 yf-|lIS&6 7-6 9 
-y f - L 7t , BP *>^-C<0-^ >- b' HIRf 6 

1—6 3*<-eii-€-'^x^?tJE-r^W V~:^'lW'<if-ycr>^ 

WtC^- b' Ui^X^-\z y b 3-7^ b' t 1 OiO'f y 
f^^-y mt\m 1 coil^f^x;;^ bt- b'oytra^co 
w 'j-;^r/pyt^-y ) *J5&^L-c t,f-;^ b*- bW^m 
SSt3 Hit-b'l^y;^:?'! 5\,zni.x^cr>^i<r>mmm 

Wr-XY^-Y^-^ v b$-<i:^V^J:3{cLJt. 
[0 1 29] SDRAMl*i®gi-^±(f^ 
(cffi^Wfc^ tit 3 bS?/T b Pxfi^^iji^is 

f^7";^bt-b'-C-J)-?Tt). SDRAMll±-f-<?)xXb 

L7t^J;!.{f -fe;ur^- V(r)mn.-^W^<r)^x b^- ht 
oumiiHiiesn.. ^^:y-fe;u2 i(n>npiws^i,z-mm. 

y -fe/p 2 1 c7)»^$r^ < -ri. t V ^ oTt c t (±^< , 

[0130] ( 2 ) *IIMff^.®-C'(i, S D R AM 1 

xm^^zi. -^xmzmmn/iF'rx b b t ^srot t , 
0r^^ra^3if*(;{±g$siiwtc-ecoxx bt- Yii^mm^ 

[0131] fi!-:>r. TJiv-XT-AmiS^— 
3^L;tMi.Jf-fe;l^7"^- b<7)i9M^^coxX b^- 

tC«ffltigft^>/tT;<^ y-fe;P2 l<?)*#2:ffi<-r'&i: 

[ 0 1 3 2 ] iiBj<oiijtcoji^®{i, im^mmm 
o» 1 Mffi^2mmm<r)7-x b*- b«iffliiii»3 2 

fi, A:^ t'yPAO— PAnt T b P;^>'N'-y 7 r/V=Jx^& 

)<>y9^v9 vmf\2}L(rmzmi.^ixfz^^mzWi. 

\frz, Ztl^TYUX/^yyr/'U'JX^&^^y^-krU 

i^hmmi 2*-<i>ai:^$a-i.i*isp^tyTb^xft-^*« 

T/^>''X:J'&y\>^?-fe^i? blHlifSl 2P^<?D^7'bU-X 

ft^tcKtt/:: -y 7 r 1 7 -y f-iHiK t <m<7m^ 

mzm'TX t J: < . T b l/Xfi-^*^fflSt:-aj 0 s 

immzi:,onxhii\,\ 

[ 0 1 3 3 ] om m/^2mmm(^^x b^- b$ij 
ffliiiiif53 2ji, 2^ff:)TYuxmmnmzm'omx.h 

iio\,z Ltzifi. 2 r>izm^^tlh itCOX'li^ < 3 olijLh 
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[ 0 1 3 4 ] ols 1 sa/m2m^m<r>'rxh^~ m 

[0 1 3 5] 0*0. xXh^-H»Jffll|HIK3 2$- 1/ 

0^—?J^'vyr/]yi^'X9 1 3c7)aJ:'3fi!Iti-f-|IX{i:A 

7 r S/Xi? 1 3 l*10ttJ^)>'N'-y 7 r i: -?-<^5 y f-igSS 
i:<!0^<?)fi^(Cx;^ h^- K©lffll|sl*&3 2 Siftttf t 

[ 0 1 3 6 ] Om AV^II2||)56J^®iO-r^ b*- m\ 
fflmiK 3 2 ^i'Kgpn V y N'cort^^^ § -^S 0mc L 

•rSfl-^Lwtll I'yyxy r-*r- h 8 1 S-^tt 
So X, ^<r)%\Yvyxyr-Y-VQ\\.znLX^ 
2 h7>-;?.7r-y-h8 2 t-<>->'N'-^IllSS8 3c7)il 

?'JIl]KSrM?iJtc«^-rS. -eLT. ml^9yX7r- 
^'— h 8 1 CDPMO S h ^yi^'X^'fOy- h&t/(C|l2 

Y'yVXyr—f~VS2<r>liy\.OS,Y=7Wxi><r>'f 

r-y- h 8 1 CONMO S h 

^iVyyxyr-^-VS.2<T^PUOS,V'7y'Jx-^ 
<r>¥- V\iZ-i y)^-^mk^ 4 SrcfrLTf JSfi-^SGX5r 

[0 13 7] icOidtcW^-r-S^tlCi-pT, 01 1 
\,Z5kf'rX V KSOfflllBIgl 3 2 {4H V^)Vam&m^ 
^\i)^^-n^fih)L. mi h7y;^7r-y-h8 1{4 
^y\^.%2.Vvyxyr-*r'-V5 2\t:^V^Z>. ^ 

it\^XWM.^fLXrx'7VYirn'-f\ WiZXil^fih^. 

hliZtSih. 

[0 138] fi!-5T. rj-v'^'Hxn-n 1W4. ^'hgp 

h 3 -7 y K S- A^) L/vitc i)J*Jt><^-r y - b' rj ^ y F *iA 

[0 13 9] f-yT-fel/^hft-^/CS^-f-OffilJ'h 
gprj vy HS:ffi«-r-l.fi#5'^te§1i:-l. J: d IcLTHSfe 
LT t J: V\ T KP-X«^A(h-An<7)iJ'-5r< 1 1 1 
-P^rRls^if-TtO, Aai:'3x-^ft#DQ(>--DQn<^->^r< 

[ 0 1 4 0 ] Om 1 atXm2IQ«?g»(5D-f>^ h KM 



^^aj L&t/» & Tk?i.m^\,zii U - h' 3 V y HXJi 
^'f h3vyKA:^A^^.ft^<7)7-'-^*i|^;j^tBLX<i:« 

\'m:fhZ.):.i}iX'%h. 

[ 0 1 4 1 ] om 1 'Ba^w.'2.m0m<n^x v^- Ym 
;^tii t&y«i! ^^7mmzii\i^xm^hxm.^^^tth 

x-^:SX(±3i«! LT a* S -r- § -fr 
&|IlKt:LTIIilSLTt,J:v\ <I<55J^, jiSttf^xX 

-■ rti^-w t /iiftf^ i: ffla LT V ^ s d i: i^mzsmt 

[0142] o±sd,^mmmx'\i. msn^ti^mT^ 
m^^mmi^'rxh^-Y^m^Lx . t-xv^-yu 

ffll|Hl8S3 2-<^^'fv0gS5 l^^r-HPi^'X^ 1 5$-$iJ 
"rXh^^-YVm^r)^ mt^iTYUX^^y-^fXhrn 

<r>^xcr)^xh'^-v^m'^Lx. y-xv=^-Ymmm 

[ 0 1 4 3 ] OH 1 at/^H2||)|fe?^.^cOT-X h^-K|)J 
SiniS&3 1(4. l»-H3vyK^A:tiL/ii^. 
SGXS-aj:JjL3t. c:ii?r[;-H3vyHfcfti.T9-f h 

3vyh'X{i^<7)ffe3-7yH$-A:'3t;^cB^f(c. fl^ff-f- 
SGX$:aJ:^^I.J:3{ctT^JSLri,j:i\ oiO, x 

X5:a5:tl-rSia{cL;t«^. f^LfcTHI^Xco^* 
U -fe/U i: {ifflJfttS ;< ^: y ■^MZ'r—S'im % ihtixh 

[0 1441 fi!-5-C. *i«L3trH^X(?)^*U-lryW; 

r-:5'2r*#a;^, mz^cr)iS^'^LtzrYVXcr>^^'>) 

- Ymmi.zm,zm% TLA.tir y ux<r>;< ^ u 

[ 0 1 4 5 ] X, T^Xh^~ Ynm^^S 1 *»'5-f h a 

xx h ^- F$iJ»(ll?S 3 2 {ituia t/c#S"J0!l{:rTII)J6 L- 
Xiii-K-^, mISi/Or— ^'>'^'-y7r/^->''x 

^ 1 3 rttT^X ht- HS(IffllI5l8S3 2 * igltSJ^tC 
A:^I>'N'-y7Tfc'5-«^7>yf-0Bt<7)^<Ofi-^lc^ 

[ 0 1 4 6 ] OH 1 mmmffi^x y=^- Y^'^m^ s 

1 «±, A:;b f ypi-P4/&^^tt«i'|.SP3 vy f 5r A:»3 Lfz 
*»\ 01 2lc;^-rJ:3tc3vyh-7-'3-i5^1 i*^^>(7)p«3 
g53-7yH€:A:»3 UT^-Fl/i^'XrJ'-tr-y havyFS: 
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[ 0 1 4 7 ] oig 1 msmm<r>7-xh^- ]^m^m^3 

Hi. A^JtVPA0~PAn*>/?>tt»51-gP;<^'J THU-;^!! 
•y 7 T/^-i'';2.^&>'^Vi7■^r^-;7 hlllK 1 2*^<>jtJ:^$ 

1 0 1 4 8 ] 1 aixis 2 m^mmcD^x b t- ha 

^lelSS 3 1 (i, H L-'^/l.cOm 2 f J^fi-f-SGX2(7)f&^(ca 

[0149] om2&x/m3mmmz'ii. m i -us 
Ar-yrft-§-sTP$:tti:*]-ts^{±|BitT'abofc, cit 

-0 3 (^aSiSf^X^^ b ^- AT y r 

fi^STWtti:)3§ixS^ISI^^Lt:t<l:v\ cicoJ^ 
^-<-7|llSS5 lS:#5-/f-IlI856 7~6 9«tcK 

[0150] om2m/m3m^mmx'i±. huk/uco 

[01513 OSg2&t;fm35SlifeJ^J!ITii. rJ'-f vHIK 
5 1 2ria(t;^v:*^ SDRAM l*>'iii.TV>-l.-fe^l^7U7 
^•yi'j.;«f'»:5'^:?-f -rllllSS 1 1 tXfim-ti>Xo 

tctt:tiv\ zcr>^^ HV^;i^<;7)fi]^ft-^SGXi=iE 

^Lxm^<^mi>z^ttx':^'^yhmi^^^^-^& ^ 

J: T b ttSrJia^Ig $ t!-Cliffi i i V \ 

[01521 om3ii*fij^Jii-e*i, m^i^Sfttca^ 

[0153] om2iiiij^sT'{i, h mmm 
ffi3 2 sriSftJt**. ^<^-f^ h^- vmmMm3 2 Sr« 

K ^mmi>zmm-ti> fzmz txmm tr t i v \ 
[0154] om3m^mx'ii. miRt/m2mtm 

m<7)Xo l.z'rx h ^- H$iJ13lll!S§ 3 2 5r Kttt v ^ , 
C:nS'm3IWS».^{Ci3t^T, lliat^m2||J£?^.^<:0 
J: 0 ^f-x N^- HMfflflslK 3 2 2riS(tTI?M LT i J: 

cicoj©-^, mtii. miRiff^2mmmm.<^J;:oi.z 

■f ^ f F Willis 3 1 <^m2¥iJ«llIKSI53 1 b Sig 



^mU3 1 c-C-iKBHUv:-ecom2m0!83 1 bA-A> 
iOm2«gfi-^SGX2tC«^V^r7r>' • ^7»f^-ri.^4 
h 5 y;^ 7 T -y- b 7 8 fc liiai^ h 9 ^-^^ 7 r 
b^m4fil^Il]S&g|S3 1 d ( Ws--^'I51gS7 6C0a}:>] 
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